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INTRODUCTION
According to SHORT et al. (1990) , anestrus is the main component of postpartum infertility in beef cattle production systems and can be related to deficient management associated with low feed levels during breeding seasons and the suckling stimulus. Another factor causing an economic loss in the bovine production systems is the presence of repeat breeder cows (ZEMJANIS, 1980; BARTLETT et al., 1986; BAGE et al., 1997) . According to the definition proposed by ZEMJANIS (1980), a repeat breeder cow is any cow that have failed to conceive after three or more services, showing normal estrous cycles and no clinical pathologies.
In repeat breeder beef cows, the cause for infertility might be either fertilization failure or early embryonic death. The etiology may involve a combination of many factors, like management and nutritional disorders, physiological conditions, infections, disturbed hormonal interplay, and genetic factors (HANLY, 1961; AYALON, 1978; LAMMING & DARWASH, 1998; BAGE et al., 2002) . Besides, there are only a few detailed investigations on repeat breeding causes relating clinical and postmortem evaluation in beef cattle (WILLIAMS et al., 2005) . In addition, most of the studies identifying fertility problems are not always related to a specific clinical sign (KATAGIRI & TAKAHASHI, 2004; GIVENS, 2006) .
The identification of animals with reproductive problems can help reduce beef cattle production costs. An attempt to identify repeat breeder cows is usually done by clinical exam. Our hypothesis is that repeat breeder cows may have microscopic disorders on their reproductive tract not clinically detectable by ordinary exams. The identification of factors affecting reproductive performance can provide scientific support to decide on treating or culling repeat breeder cows in order to increase reproductive efficiency in beef cattle. The objective of this study was to investigate repeat breeding causes relating clinical signs and postmortem laboratory characteristics in beef cattle.
MATERIAL AND METHODS
Animals
A total of 130 crossbred Hereford vs. Nelore cows and heifers from 7 farms (54.10ºW; 31.33ºS) that failed to conceive after at least three artificial inseminations and natural breeding with tested bulls were examined. These animals were from herds, which were cycling and had a conception and pregnancy rate around 70% after one artificial insemination. All animals were properly identified, had blood drawn for karyotyping and were submitted to a gynecological examination following the protocol proposed by GRUNERT & GREGORY (1984) . The ovaries were classified by size and by the presence of ovarian structures such as follicles, corpora lutea and abnormalities. The uterus was classified based on size, tonus and presence or absence of discharge (NEVES, 1976) . The vulva and vagina were visually examined and classified as normal or abnormal (NEVES, 1976) .
Postmortem genital tract evaluation
Immediately after slaughter, the genital tract was taken to the laboratory for a detailed macroscopic evaluation. The oviductal patency assessment was carried out through a perfusion of 0.9% sodium chloride solution with 1% Methylene Blue. The oviduct was classified and ranked according to its patency (patent; partially patent; occluded). During ovarian macroscopic evaluation, the presence of large follicle (>10mm) or corpus luteum served as an indicator of its functionality.
Bacteriological exam
Samples for bacteriology were collected from the uterine lumen using sterilized cotton swab sticks. Bacteria were cultured in blood agar, MacConkey agar and simple medium. After incubation at 37 o C for 24 to 48h (JANG et al., 1976) , bacteria were identified based on the colony characteristics, Gram staining, morphology, hemolysis, and biochemical profile (WILLIAMS et al., 2005) .
Histopathological exam
Histopathology samples were collected from a middle portion of the right uterine horn and fixed in Bouin (LUNA, 1968) for 48h, transferred to 70% ethanol and taken to a histopathology laboratory to be processed according to LUNA (1968) . The fixed uterine fragments were dehydrated, bleached, embedded in paraffin wax, cut in 5μm slices and stained with hematoxilin-eosin for light microscopy examination. The histopathological findings were classified according to the presence and severity of inflammatory and degenerations conditions (STUDER & MORROW, 1978) .
Karyotyping
Blood samples were collected from the jugular vein of 10 animals, using heparinized syringes. The samples were kept at 5 to 10°C and transported to Ciência Rural, v.38, n.4, jul, 2008. the laboratory within 24h. Lymphocytes (four drops of blood) were cultured in 10mL of karyotyping medium containing phytohaemagglutinin (PHA) for 72h at 39 o C, with gentle shaking, for a few seconds, every 12h. After 70h of incubation, 50μL of colchicine solution (0.025%, w/v) was added to the lymphocyte culture. At the end of incubation (72h), cultures were centrifuged at 144 x g for 5min to separate the supernatants and 4mL of 75mM potassium chloride was added to the pelleted cells to produce hypotonicity. The mixture was allowed to stand for 15min before adding 4mL of Carnoy's fluid [3:1 (v/v) methanol/acetic acid] fixative, allowing the cells to be fixed for 24h. Posteriorly, the mixture was centrifuged and washed three times with the same volume of Carnoy fixative. Slides were prepared by placing a few drops of the fixed material on cold microscope slides, which were then flamed and stained with Giemsa and examined by clear-field microscopy at 1000X magnification. Metaphase were counted and examined, and the total number of chromosome was counted.
Statistical analyses
The presence of alterations in different parameters was compared by a non-parametric method using a category model data procedure (PROC CATMOD) of the Statistical Analysis System package (SAS). The relation between the degree of uterine inflammation and cervix size was analyzed by a general linear model procedure (PROC GLM) of SAS.
RESULTS AND DISCUSSION
In the present study, all animals were subjected to a clinical evaluation and the findings compared with the results of a postmortem examination. This is a different approach when compared with those studies where only genital tracts from abattoir were used to study the repeat breeder cow syndrome (MARTINS et al., 2002) . The combination of clinical, laboratorial and postmortem examination helped us to determine the specific etiology of repeat breeders. These information provide new insights to help the diagnosis and decisions as to whether treatment of repeat breeder cows is justifiable than culling. Hormonal disturbs and ovulation failures are important infertility causes however, they were not approached in this study. Results from clinical and postmortem exams are shown on tables 1 and 2. The difference in numbers between clinical and postmortem examination were due to technical reasons beyond our control.
On figure 1, data were analyzed aiming to identify the organ responsible for most subfertility condition of repeat breeders. Postmortem macroscopic and laboratory results based on uterine, ovarian and oviductal examination were analyzed. Uterine alterations were predominant (P<0.0001) followed by ovarian and oviductal pathologies (P<0.01). The uterus is the genital organ more susceptible to alterations due to its anatomic, functional and histological characteristics (ROBERTS, 1986) . It is accepted that uterine infections play an important role in the reproductive failures in the cow (ZEMJANIS, 1980) . However, it has been argued that endometritis may not play such an important role in beef cattle fertility (ROBERTS, 1986) .
In the present study, we showed that almost 50% of the repeat breeder cows had some degree of uterine inflammatory reaction and we found a good agreement between clinical (34.6%) and histopathology (42.9%) results. Both findings pointing for a high incidence of uterine inflammatory processes in repeat breeder beef cows. Interestingly, we observed some animals showing uterine histopathology alterations without signs of bacterial contamination. A relationship between clinical and bacteriological exams was not observed by NEVES (1976) who also noted bacterial growth in healthy animals with no clinical alterations. This suggests the possibility of recrudescence infections with endometrial histopathology damage that could affect the fertility. Furthermore, histopathological examination detected a higher prevalence of uterine infection than clinical exams (P<0.0001). This discrepancy is not a surprise, since uterine clinical evaluation was based only by cervix size and vaginoscopy. Besides, there was no correlation between cervix diameter and the presence of endometrial inflammation (P>0.05; data not shown), indicating that cervix diameter is not a reliable parameter to evaluate endometrial status. The estrous cycle phase can compromise the detection of uterine discharges since the cervix is open during estrus and closed during diestrus. Furthermore, uterine changes through the estrous cycle, mainly those caused by estradiol, stimulate natural immunity against uterine infections (ROBERTS, 1986) . Besides that, this study leads us to believe that several degrees of uterine inflammation and infections are present in cycling beef cows. Together, these findings suggest that a uterine biopsy can be an important tool to establish a more conclusive diagnostic in repeat breeder cows. The presence of normal ovarian structures was confirmed in most animals by clinical (94.4%) and postmortem examination (94.6%). Based on that, our findings showing 2% of ovarian pathologies are in agreement with a range of variation observed in beef cattle (FARIN & ESTILL, 1993) . These results support that ovarian pathologies are not a major cause of repeat breeding in beef cows. Thus, a higher prevalence of uterine infections is expected. Regarding to the low ovarian pathologies observed in this study, it was already determined that beef cattle are less susceptible to ovarian disease than dairy cattle (MORROW et al., 1966; ROBERTS, 1986) .
The frequency of oviductal pathologies found in this study is higher than what was found in others showing prevalence ranging from 10 to 15% in slaughtered animals (MEGALE, 1985) . KESSY & NOAKES (1985) also studied oviduct abnormalities and diagnosed 9% oviductal lesions. In our study, working only with repeat breeder cows, we found 29.8% of the animals showing some degree of oviduct occlusion. It is worth to highlight that, besides oviductal alterations not detected by clinical examination (Table 1) , they were present in a significant number of repeat breeder beef cows. The relatively high prevalence of cows with one or both oviducts altered suggests that this pathology should be considered when deciding the fate of a repeat breeder cow.
Only one chromosomal aneuploidy, a sexual pair trisomy (XXX), was observed in one out of ten (1/ 10) cows examined. Considering the samples size, this result must be examined with extreme caution. However, the presence of this animal with a chromosome anomaly and its association with infertility can not be ruled out as another cause of repeat breeding condition, even though this frequency is lower than that reported in other breeds such as the Pitangueira breed (PINHEIRO et al., 1989) .
CONCLUSION
Repeat Breeder cows showed a number of uterine pathologies such as inflammatory (42.9%) and degenerative (59.7%) conditions. In addition, oviductal dysfunctions seem to play an important role in this syndrome. Chromosome aneuploidy should also be considered when evaluating repeat breeder cows. Our findings Table 2 -Postmortem alterations found in different organs of the reproductive tract in repeat breeder beef cows. showed that clinical and more sophisticated laboratorial exams, such as uterine biopsy could help for a precise diagnosis of the causes of the repeat breeder cow syndrome. These factors should be considered carefully when farm managers must decide whether to treat or cull a repeat breeder cow.
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